In the title compound, C 4 H 22 B 20 , the two {1,7-closo-C 2 B 10 H 11 } cages are linked across a centre of inversion, with C-C = 1.5401 (16) Å . The position of the second non-linking cage C atom was established unambiguously by geometric and crystallographic methods and there is no evidence of C/B disorder.
Chemical context
Whilst the chemistry of single-cage carboranes is well developed (Grimes, 2011 ) that of bis(carboranes) (two discrete carborane units connected via a two-centre two-electron bond) is not. There are several isomeric possibilities for bis-(carboranes) composed of two C 2 B 10 icosahedra. Bis(orthocarborane), 1,1 0 -bis[1,2-dicarba-closo-dodecaborane(11)] (Dupont & Hawthorne, 1964) , is the best known and its chemistry has been modestly developed (Hawthorne & Owen, 1971; Harwell et al., 1996 Harwell et al., , 1997 Yanovsky et al., 1979; Herzog et al., 1999; Ellis et al., 2010a,b) . Bis(meta-carborane), 1,1 0 -bis[1,7-dicarba-closo-dodecaborane(11)], the subject of this study is, however, less well known. It was first prepared by Zakharkin & Kovredov (1973) and later by Yang et al. (1995) with the latter authors providing 1 H, 13 C and 11 B NMR spectroscopic and mass spectrometric analysis. We now report the structural study of the title compound, 1,1 0 -bis[1,7-dicarba-closo-dodecaborane(11)], (I).
Structural commentary
Molecules of (I) are composed of two {1,7-closo-C 2 B 10 H 11 } cages (the contents of the asymmetric unit) linked across a crystallographic inversion centre by the C1-C1A bond [1.5401 (15) Å ; symmetry code: (A) B-B link, with all (19) others lying between 1.7709 (13) and 1.7891 (15) Å . In general terms these C-B and B-B distances are fully consistent with the averages recently calculated, 1.705 (14) and 1.772 (11) Å , respectively (McAnaw et al., 2013) , from structural studies of the three carborane isomers 1,2-closo-C 2 B 10 H 12 , 1,7-closo-C 2 B 10 H 12 and 1,12-closo-C 2 B 10 H 12 (Davidson et al., 1996) .
Supramolecular features
The only HÁ Á ÁH contact less than 2.40 Å is H6Á Á ÁH6B at 2.39 Å [symmetry code: (B) Àx + 1, Ày + 1, Àz + 1]. Although CH units and BH units in carboranes are protonic and hydridic, respectively, there is no evidence of dihydrogen bonding, the shortest such contact being H7Á Á ÁH12C at 2.61 Å [symmetry code: (C) Àx + 
Database survey
A search of the Cambridge Structural Database (Groom & Allen, 2014) for the 1,7-closo-C 2 B 10 fragment using Conquest (Version 1.16) returned 132 hits of which only two involve the 1,1 0 -bis(1,7-dicarba-closo-dodecaborane) unit. In DUWJAH (Stadlbauer et al., 2010) , there are {P(NMe 2 ) 2 } groups attached to C7 and C7 0 whilst in DUWJEL (Stadlbauer et al., 2010 ) these cage atoms are bound to {P(NMe 2 )(OMe)} units. Of the remaining 130 hits there are five cases of the parent molecule 1,7-closo-C 2 B 10 H 12 co-crystallized with other molecules, the first of these to be reported being the hexamethylphosphoramide adduct TOKGOP (Davidson et al., 1996) , whilst all others involve either a single 1,7-closo-C 2 B 10 cage with non-H substituents on one or more C or B atoms or multiple cages linked by other than a direct two-centre two-electron bond.
Synthesis and crystallization
The compound was prepared by the Cu I -mediated coupling of lithiated meta-carborane, a method first reported by Yang et al. (1992) for para-carborane and later used by Ren & Xie (2008) for the coupling of ortho-carborane. The purity of the product was confirmed by elemental microanalysis and by mass spectrometry and NMR spectroscopy, the last by comparison with data reported by Yang et al. (1995) . Colourless plates were afforded by the slow evaporation of a dichloromethane solution.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . The complete molecule is generated by a crystallographic centre of symmetry at the mid-point of the C1-C1A bond. Initially only the linking atom C1 was identified as a C atom with all other cage atoms described as boron and with H atoms allowed positional refinement. This model (the Prostructure) was refined and then analysed by both the Vertex-to-Centroid Distance (McAnaw et al., 2013) and the Boron-Hydrogen Distance (McAnaw et al., 2014) methods. Both methods led to the same unambiguous conclusion regarding the location of the second C atom, C7, and there is no evidence of C/B disorder, a frequent problem in crystallographic studies of carboranes and heterocarboranes. Having identified C7, the refinement was completed with H atoms continuing to be freely refined positionally and with U iso (H) = 1.2U eq (C,B). (Sheldrick, 2008) ; software used to prepare material for publication:
OLEX2 (Dolomanov et al., 2009 ).
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